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swing of the first test voltage signal meets the preset
condition, where an upper limit and a lower limit of a re-
ceiver dynamic range when the transimpedance ampli-
fier works in the first working mode are different from
those when the transimpedance amplifier works in the
second working mode. The embodiments of the present
invention further provides a passive optical network sys-
tem.
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Description
FIELD OF THE INVENTION

[0001] The presentinvention relates to the field of op-
tical fiber testing, and in particular, to a method and an
apparatus for testing an optical fiber and a passive optical
network (Passive Optical Network, PON) system.

BACKGROUND OF THE INVENTION

[0002] Currently, with the acceleration of the replace-
ment of copper cables with optical fiber cables, construc-
tion of passive optical networks develops quickly, and
therefore installation, acceptance testing, and routine
maintenance need to be performed for the PONs. In ad-
dition, an optical time domain reflectometer (Optical Time
Domain Reflectometer, OTDR) plays an important role
in fiber network testing, fault locating, rectifying, and the
like.

[0003] The OTDR needs to be capable of detecting
extremely weak and extremely strong test signals. There-
fore, it is required that a transimpedance amplifier (Tran-
simpedance Amplifier, TIA) in the OTDR system have a
high sensitivity and a large receiver dynamic range. In
one aspect, improvement of the TIA sensitivity easily re-
sults in receiver saturation when a TIA input signal is
relatively strong, and in another aspect, due to a limitation
of an existing power supply capability, the receiver dy-
namicrange of the TIA cannot be further enlarged. There-
fore, a detection range of an OTDR test signal is relatively
small in the prior art.

SUMMARY OF THE INVENTION

[0004] To solve the above technical problem, embod-
iments of the present invention provide a method and an
apparatus for testing an optical fiber, and in addition, the
embodiments of the present invention further provide a
passive optical network system.

[0005] A method for testing an optical fiber includes:
receiving a test optical signal from an optical fiber net-
work, and converting the test optical signal into a test
current signal; receiving, by a transimpedance amplifier,
the test current signal by using a first working mode and
outputting a first test voltage signal; acquiring a swing of
the first test voltage signal, and determining whether the
swing of the first test voltage signal meets a preset con-
dition; and receiving, by the transimpedance amplifier,
the test current signal by using a second working mode
and outputting a second test voltage signal when the
swing of the first test voltage signal meets the preset
condition, where an upper limit and a lower limit of a re-
ceiver dynamic range when the transimpedance ampli-
fier works in the first working mode are different from
those when the transimpedance amplifier works in the
second working mode.

[0006] An apparatus for testing an optical fiber in-
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cludes: an optical detector, configured to receive a test
optical signal from an optical fiber network, and convert
the test optical signal into a test current signal; and a
transimpedance amplifier, connected to the optical de-
tector and configured to receive the test current signal
by using a first working mode and convert the test current
signal into a first test voltage signal, and receive the test
current signal by using a second working mode and con-
vert the test current signal into a second test voltage sig-
nal when a swing of the first test voltage signal meets a
preset condition, where when working in the first working
mode and the second working mode, the transimped-
ance amplifier respectively has a first receiver dynamic
range and a second receiver dynamic range, and an up-
per limit and a lower limit of the first receiver dynamic
range are different from those of the second receiver dy-
namic range.

[0007] A passive optical network system includes: an
optical line terminal and multiple optical network units,
where the optical line terminal is connected to the multiple
optical network units in point-to-multipoint mode through
an optical distribution network, the optical line terminal
includes an optical transceiver module, and the optical
transceiver module includes the apparatus for testing an
optical fiber.

[0008] In the method and apparatus for testing an op-
tical fiber and the system that are provided by the em-
bodiments of the present invention, a transimpedance
amplifier has two different working modes, namely, a first
working mode and a second working mode, where upper
limits and lower limits of receiver dynamic ranges of the
transimpedance amplifier in the first working mode and
the second working mode are different. In addition, the
transimpedance amplifier may, according to a swing of
an output voltage, switch over to a corresponding working
mode to meet a receiving requirement of different input
power. A switchover between the working modes is
equivalent to moving a receiver dynamic range of the
transimpedance amplifier according to an actual test re-
quirement, so that a valid detection range of the transim-
pedance amplifier is equivalent to covering a dynamic
receiver range in the first working mode and a dynamic
receiver range in the second working mode. Therefore,
compared with the prior art, solutions provided by the
embodiments of the present invention are capable of ef-
fectively enlarging a valid detection range for optical fiber
detection.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] To describe the technical solutions in the em-
bodiments of the presentinvention or in the prior art more
clearly, the following briefly introduces the accompanying
drawings required for describing the embodiments or the
prior art. Apparently, the accompanying drawings in the
following description show merely some embodiments
of the present invention, and persons of ordinary skill in
the art may still derive other drawings from these accom-
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panying drawings without creative efforts.

FIG. 1is a schematic structural diagram of a passive
optical network system according to an embodiment
of the present invention;

FIG. 2is a schematic structural diagram of an optical
line terminal that is embedded with an apparatus for
testing an optical fiber according to an embodiment
of the present invention;

FIG. 3is a schematic structural diagram ofan OTDR
detector in an apparatus for testing an optical fiber
according to an embodiment of the present inven-
tion;

FIG. 4is aschematic flowchart of amethod for testing
an optical fiber according to an embodiment of the
present invention;

FIG. 5is a line graph of a relationship between input
power and an output voltage of a transimpedance
amplifier in the method for testing an optical fiber
shown in FIG. 4; and

FIG. 6 is a schematic flowchart of another method
for testing an optical fiber according to an embodi-
ment of the present invention.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0010] The following clearly and completely describes
the technical solutions in the embodiments of the present
invention with reference to the accompanying drawings
in the embodiments of the presentinvention. Apparently,
the described embodiments are merely a part rather than
all of the embodiments of the present invention. All other
embodiments obtained by persons of ordinary skill in the
art based on the embodiments of the present invention
without creative efforts shall fall within the protection
scope of the present invention.

[0011] For better understanding of the present inven-
tion, the following firstly describes a structure of a passive
optical network (PON) system to which a method for test-
ing an optical fiber provided by this application is appli-
cable. Referring to FIG. 1, a passive optical network sys-
tem 100 may include at least one optical line terminal
110, multiple optical network units 120, and one optical
distribution network 130. The optical line terminal 110 is
connected to the multiple optical network units 120 in
point-to-multipoint mode through the optical distribution
network 130, where a direction from the optical line ter-
minal 110 to the optical network units 120 is defined as
a downlink direction, and a direction from the optical net-
work units 120 to the optical line terminal 110 is an uplink
direction.

[0012] The passive optical network system 100 may
be a communications network that implements, without
any active component, data distribution between the op-
tical line terminal 110 and the optical network units 120.
For example, in a specific embodiment, the data distri-
bution between the optical line terminal 110 and the op-
tical network units 120 can be implemented by using a
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passive optical component (such as an optical splitter)
in the optical distribution network 130. In addition, the
passive optical network system 100 may be an asynchro-
nous transfer mode passive optical network (ATM PON)
system or a broadband passive optical network (BPON)
system defined by the ITU-T G.983 standard, a gigabit-
capable passive optical network (GPON) system defined
by the ITU-T G.984 standard, an Ethernet passive optical
network (EPON) defined by the IEEE 802.3ah standard,
or a next generation passive optical network (NGA PON
such as XGPON or 10G EPON). Various passive optical
network systems defined by the standards are hereby
incorporated by reference in their entireties.

[0013] The optical line terminal 110 is generally in a
central location (such as a central office Central Office,
CO), and itis capable of performing unified management
of the multiple optical network units 120, and transmitting
data between the optical network units 120 and an upper-
layer network (not shown in the figure). Specifically, the
optical line terminal 110 may serve as a medium between
the optical network units 120 and the upper-layer net-
work, forwards data received from the upper-layer net-
work to the optical network units 120, and forwards data
received from the optical network units 120 to the upper-
layer network. A specific structural configuration of the
optical line terminal 110 may vary depending on a specific
type of the passive optical network 100. For example, in
an embodiment, the optical line terminal 110 may include
an optical transceiver module configured to send down-
link optical signals to the optical network units 120 and
receive uplink optical signals from the optical network
units 120, where the downlink optical signals and the
uplink optical signals can be transmitted through the op-
tical distribution network 130. In addition, the optical
transceiver module may further be configured to send a
test optical signal to the optical distribution network 130,
where the test optical signal is backscattered or reflected
at a test point (such as an optical connection point, an
optical connector, or an optical fiber bending or breaking
place) of the optical distribution network 130, and re-
turned to the optical line terminal 110 along the original
path. The optical transceiver module is capable of further
receiving the test optical signal returned from the optical
distribution network 130. In a specific embodiment, the
optical transceiver module may be separately configured
as a pluggable optical module.

[0014] The optical network units 120 may be arranged
in locations (such as a user premises) of a user side in
distributed mode. The optical network units 120 may be
network devices that are configured to communicate with
the optical line terminal 110 and a user, and specifically,
the optical network units 120 may serve as media be-
tween the optical line terminal 110 and the user. For ex-
ample, the optical network units 120 may forward data
received from the optical line terminal 110 to the user,
and forward data received from the user to the optical
line terminal 110. It should be understood that a structure
of the optical network unit 120 is similar to that of an
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optical network terminal (Optical Network Terminal,
ONT). Therefore, in the solutions provided by this appli-
cation document, an optical network unit and an optical
network terminal can be replaced with each other.
[0015] The optical distribution network 130 may be a
data distribution system, and it may include an optical
fiber, an optical coupler, an optical splitter and/or other
devices. In an embodiment, the optical fiber, optical cou-
pler, optical splitter and/or other devices may be a pas-
sive optical component, and specifically, the optical fiber,
optical coupler, optical splitter and/or other devices may
be a component that distribute data signals between the
optical line terminal 110 and the optical network units 120
and do not need to be supported by a power supply. In
addition, in another embodiment, the optical distribution
network 130 may further include one or more processing
devices such as an optical amplifier or a relay device
(Relay device). In addition, the optical distribution net-
work 130 may specifically be extended from the optical
line terminal 110 to the multiple optical network units 120,
but may also be configured as any other point-to-
multipoint structure.

[0016] Referring to FIG. 2 at the same time, in an em-
bodiment, the optical line terminal 110 may include a
service processing module 111, an optical transceiver
module 112, and an optical coupler 113. The optical
transceiver module 112 may include a sending submod-
ule 121 and a testing submodule 122, and the sending
submodule 121 and the testing submodule 122 are cou-
pled to a backbone optical fiber of the optical distribution
network 130 by using the optical coupler 113. In one as-
pect, the optical coupler 113 may output an optical signal
sent by the sending submodule 121 to the backbone op-
tical fiber. In a specific embodiment, the optical signal
sent by the sending submodule 121 may generally in-
clude a downlink data signal sent by the optical line ter-
minal 110 to the optical network units 120. In addition, in
a period when the optical line terminal is tested, the op-
tical signal sent by the sending submodule 121 may fur-
ther include a test optical signal that is used to perform
optical line detection, where the test optical signal can
be overlaid with the downlink data signal. In another as-
pect, inthe test period, the optical coupler 113 may further
provide a test optical signal, which is backscattered or
reflected on an optical fiber link of the passive optical
network 100 and returned to the optical line terminal 110,
to the testing submodule 122, where the testing submod-
ule 122 may serve as an apparatus that is embedded in
the optical transceiver module 112 for testing an optical
fiber, and is configured to detect a test optical signal re-
turned from an optical fiber network.

[0017] Certainly, it should be understood that the op-
tical transceiver module 112 may further include a re-
ceiving submodule (not shown in the figure), the optical
coupler 113 may further provide uplink data signals sent
by the multiple optical network units 120 for the receiving
submodule, and the receiving submodule is capable of
performing optical-to-electrical conversion on the uplink
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data signals and outputting them to the service process-
ing module 111 for signal processing.

[0018] Inanembodiment,asshowninFIG.2,the send-
ing submodule 121 may include a light source 123 and
a light source driver 124, where the light source 123 may
be a laser diode (Laser Diode, LD), and the light source
driver 124 may be alaser diode driver (Laser Diode Driv-
er, LDD). The light source driver 124 is connected be-
tween the service processing module 111 and the light
source 123, and itis capable of modulating downlink data
provided by the service processing module 111 to output
light of the light source 123, thereby driving the light
source 123 to send a downlink data signal.

[0019] Inaddition, in atest period, the light source driv-
er 124 may further overlay a test signal (suchas an OTDR
test signal) provided by the testing submodule 124 with
the downlink data signal, thereby forming an overlay sig-
nal that includes a test optical signal and the downlink
data signal; alternatively, in the test period, downlink data
sending can be paused, and the light source driver 124
drives only the light source 123 to send a test optical
signal. The light source 123 is connected between the
laser driver 124 and the optical coupler 113, and it is
capable of outputting output light that bears the downlink
data signal and/or the test optical signal to the optical
distribution network 130 through the optical coupler 113.
In a specific embodiment, when the testing submodule
122 starts an OTDR test, the light source driver 124 is
capable of receiving a preset test control signal from an
upper-layer main control chip or from the service
processing module 111, but when the OTDR test is not
started or the test ends, the light source driver 124 cannot
receive the preset test control signal.

[0020] The testingsubmodule 122 may include an OT-
DR test controller 126 and an OTDR detector 127. The
OTDR test controller 126 is connected to the service
processing module 111 through a communications inter-
face, and further connected to the light source driver 124.
The OTDR detector 127 is connected between the OTDR
test controller 126 and the optical coupler 113. When the
test is started, the OTDR test controller 126 is capable
of receiving an OTDR test command from the service
processing unit 111 through the communications inter-
face, correspondingly starts the OTDR test, and provides
an OTDR test signal to the light source driver 124.
[0021] In addition, as described above, in the test pe-
riod, the OTDR test signal can be modulated to the output
light of the light source 123 so as to form a test optical
signal, which is output to the optical distribution network
130 through the optical coupler 113. The test optical sig-
nal is backscattered or reflected at each test point of an
optical fiber link, and returned to the optical coupler 113
along the original path. The OTDR detector 127 is capa-
ble of collecting the test optical signal returned from the
optical coupler 113, preprocesses the test optical signal,
and then provides it to the OTDR test controller 126. After
the test is complete, the OTDR test controller 126 stops
providing the OTDR test signal to the light source driver
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124, the service processing module 111 is capable of
extracting test data from the OTDR test controller 126
through the communicationsinterface, and performs pre-
set OTDR algorithm calculation. Further, the service
processingmodule 111 or otherfunctional modules (such
as an upper-layer software module) of the optical line
terminal 110 are capable of presenting a corresponding
OTDR test curve according to a calculation result for fault
detection and locating.

[0022] ReferringtoFIG. 3,the OTDR detector 127 may
include a photo diode (Photo Diode, PD) 301, a transim-
pedance amplifier (Transimpedance Amplifier, TIA) 302,
and an analog to digital converter (Analog to Digital Con-
verter, ADC) 303, where the optical detector 301, the
transimpedance amplifier 302, and the analog to digital
converter 303 are connected in turn, and the analog to
digital converter 303 is further connected to the OTDR
test controller 126.

[0023] The photo diode 301 receives the test optical
signal returned from the optical distribution network 130,
converts the test optical signal into a test current signal,
and transmits it to the transimpedance amplifier 302. The
transimpedance amplifier 302 receives the test current
signal provided by the photo diode 301 and converts it
into a test voltage signal. The analog to digital converter
303 performs analog-to-digital conversion on the voltage
signal, thereby converting the test voltage signal into a
digital signal, which is further output to the OTDR test
controller 126 to perform signal processing and acquire
a signal characteristic (such as a voltage swing) of the
test voltage signal. It should be understood that in a spe-
cific embodiment, the analog to digital converter 303 is
optional, the transimpedance amplifier 302 may also di-
rectly provide the test voltage signal to the OTDR test
controller 126, and the OTDR test controller 126 performs
analog-to-digital conversion and performs correspond-
ing processing.

[0024] A receiver dynamic range of the transimped-
ance amplifier 302 is mainly related to two indicators, that
is, 1dB compression point input power and a receiver
sensitivity, and specifically, the 1dB compression point
input power is input power when a gain of the transim-
pedance amplifier 302 decreases to 1dB lower than a
linear gain, and the receiver sensitivity reflects minimum
input power that can be detected by the transimpedance
amplifier 302. The higher the receiver sensitivity is, the
lower the minimum input power that can be detected by
the transimpedance amplifier 302 is. An upper limit and
a lower limit of the receiver dynamic range of the tran-
simpedance amplifier 302 are the 1dB compression point
input power and the minimum input power, respectively.
[0025] The transimpedance amplifier 302 may have
two modes, that s, a high 1dB compression point working
mode and a high sensitivity working mode, where in the
high 1dB compression point working mode, the 1dB com-
pression point input power of the transimpedance ampli-
fier is relatively high, but the receiver sensitivity is rela-
tively low; and in the high sensitivity working mode, the

10

15

20

25

30

35

40

45

50

55

1dB compression point input power of the transimped-
ance amplifier is relatively low, but the receiver sensitivity
is relatively high. That is to say, assume that in the high
1dB compression point working mode, the transimped-
ance amplifier 302 has first 1dB compression point input
power and a first sensitivity, and in the high sensitivity
working mode, the transimpedance amplifier 302 has
second 1dB compression pointinput power and a second
sensitivity. In this case, the first 1dB compression point
input power is higher than the second 1dB compression
pointinput power, but the first receiver sensitivity is lower
than the second receiver sensitivity. As described above,
the upper limit and the lower limit of the receiver dynamic
range of the transimpedance amplifier 302 are the 1dB
compression point input power and the minimum input
power related to the receiver sensitivity, respectively.
Therefore, an upper limit and a lower limit of a receiver
dynamic range when the transimpedance amplifier 302
works in the high 1dB compression point working mode
are different from those when the transimpedance am-
plifier 302 works in the high sensitivity working mode. For
ease of description, the high 1dB compression point
working mode and the high sensitivity working mode are
respectively called a first mode and a second mode be-
low.

[0026] In this embodiment of the present invention, a
mode selection end can be arranged in the transimped-
ance amplifier 302, and it can be configured to receive a
mode selection signal from the OTDR test controller 126.
The OTDR test controller 126 may provide the mode se-
lection signal to the transimpedance amplifier 302 ac-
cording to an output signal characteristic (such as a volt-
age swing of a test voltage signal) of the OTDR detector
127. The transimpedance amplifier 302 may further se-
lect a corresponding working mode for work according
to the mode selection signal.

[0027] Basedon the structure of the testing submodule
provided in FIG. 2 and FIG. 3, an embodiment of the
presentinvention provides a method for testing an optical
fiber. In the method for testing an optical fiber, a transim-
pedance amplifier of an OTDR detector may selectively
adjust a receiver dynamic range through a working mode
switchover, so as to support receiving a strong test signal
and a weak test signal.

[0028] As shown in FIG. 4, a method for testing an
optical fiber according to an embodiment of the present
invention includes the following:

[0029] Step 100: A photo diode receives a test optical
signal returned from an optical fiber network (such as an
optical distribution network), and converts the test optical
signal into a test current signal through optical-to-electri-
cal conversion.

[0030] Step 101: Atransimpedance amplifier receives,
in a preset mode, the test current signal and outputs a
first test voltage signal, where the preset mode may be
a first mode, and in the first mode, the transimpedance
amplifier hasfirst 1dB compression pointinput power and
a first receiver sensitivity.
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[0031] Step 102: Acquire aswing ofthefirsttestvoltage
signal.
[0032] For example, an OTDR detector may convert,

by using an digital to analog converter, the first test volt-
age signal output by the transimpedance amplifier into a
digital signal and outputs it to an OTDR test controller,
and the OTDR test controller may further process the
digital signal and acquire a voltage swing of the first test
voltage signal; and in another embodiment, the OTDR
detector may also directly output the first test voltage
signal to the OTDR test controller, and the OTDR test
controller receives the first test voltage signal and ac-
quires its voltage swing.

[0033] Step 103: If the swing of the first test voltage
signal is less than a preset value, the transimpedance
amplifier receives, in a second mode, the test current
signal and outputs a second test voltage signal, where
in the second mode, the transimpedance amplifier has
second 1dB compression point input power and a second
receiver sensitivity, the second 1dB compression point
input power is lower than the first 1dB compression point
input power, and the second receiver sensitivity is higher
than the first receiver sensitivity.

[0034] For example, after acquiring the voltage swing
of the first test voltage signal, the OTDR test controller
may determine whether the swing of the first test voltage
signal is less than the preset value. If yes, the OTDR test
controller may output a mode selection signal to the tran-
simpedance amplifier to instruct the transimpedance am-
plifier to switch over to the second mode, and after switch-
ing over to the second mode, the transimpedance am-
plifier further receives, in the second mode, the test cur-
rent signal and output the second test voltage signal.
[0035] Specifically, a swing of a test voltage signal is
capable of reflecting input power of the transimpedance
amplifier, and when the input power is greater than a
certain value, receiver saturation will be caused to the
transimpedance amplifier. Firstly, whether the swing of
the first test voltage signal is less than the preset value
is determined. If yes, receiver saturation is not caused
to the transimpedance amplifier due to relatively high in-
put power when detection is performed in the second
mode of a relatively high receiver sensitivity. Therefore
the test current signal can be detected for a second time
in the second mode, and the transimpedance amplifier
can be switched over to the first mode to detect the test
current signal. If not, receiver saturation is caused to the
transimpedance amplifier due to the relatively high input
power when the detection is performed in the second
mode of the relatively high receiver sensitivity, and there-
fore the test current signal can be detected only in the
first mode.

[0036] AsshowninFIG.5, x-axis indicates input power
of the transimpedance amplifier, y-axis indicates an out-
put voltage of the transimpedance amplifier, two curves
L1 and L2 are respective curves when the output voltage
of the transimpedance amplifier varies depending on the
input power in the first mode and the second mode, and
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a slope of each curve indicates a gain. Second 1dB com-
pression pointinput power 02 is lower than first 1dB com-
pression point input power O1, and the second receiver
sensitivity is higher than the first receiver sensitivity, that
is, minimum input power 12 in the first mode is lower than
minimum input power |1 in the second mode. In this case,
atest signal can be detected in high sensitivity mode and
high 1dB compression point input power mode.

[0037] Therefore, due to alimitation on a current power
supply capability, improving a sensitivity will reduce 1dB
compression point input power, and a receiver dynamic
range of the transimpedance amplifier cannot be further
enlarged. However, upper limits and lower limits of re-
ceiver dynamic ranges of the transimpedance amplifier
in the first mode and the second mode are different, and
therefore a transimpedance amplifier switchover be-
tween the first mode and the second mode is equivalent
to moving the receiver dynamic range of the transimped-
ance amplifier according to an actual test requirement,
thereby enlarging a valid detection range. As shown in
FIG. 5, the transimpedance amplifier is capable of en-
larging a detection range from the 12 to the 02 to a de-
tection range from the 12 to the O1, and compared with
a detection range of a test signal in the prior art, that is,
a receiver dynamic range of the transimpedance ampli-
fier in a single mode, a detection range of the test signal
is enlarged. As shown in FIG. 6, a method for testing an
optical fiber according to another embodiment of the
present invention includes the following:

[0038] Step 200: A photo diode receives a test optical
signal returned from an optical fiber network (such as an
optical distribution network), and converts the test optical
signal into a test current signal through optical-to-electri-
cal conversion.

[0039] Step201: Atransimpedance amplifier receives,
in a first mode, the test current signal and outputs a first
test voltage signal, where in the first mode, the transim-
pedance amplifier has first 1dB compression point input
power and a first receiver sensitivity.

[0040] Step202:Acquireaswingofthefirsttestvoltage
signal. If the swing of the first test voltage signal is less
than a preset value, go to step 203, and if the swing of
the first test voltage signal is not less than the preset
value, go to step 205.

[0041] Step 203: The transimpedance amplifier re-
ceives, in a second mode, the test current signal and
outputs a second test voltage signal, where in the second
mode, the transimpedance amplifier has second 1dB
compression point input power and a second receiver
sensitivity, the second 1dB compression pointinput pow-
er is lower than the first 1dB compression point input
power, and the second receiver sensitivity is higher than
the first receiver sensitivity.

[0042] Step 204: Perform data processing on the first
test voltage signal and the second test voltage signal and
draw a test curve, thereby implementing fault analysis
on the optical fiber network.

[0043] Step 205: Perform data processing on the first
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test voltage signal and draw a test curve, thereby imple-
menting fault analysis on the optical fiber network.
[0044] The second 1dB compression pointinput power
is lower than the first 1dB compression pointinput power,
and the second receiver sensitivity is higher than the first
receiver sensitivity, that is, when a receiver dynamic
range amplitude remains unchanged, minimum input
power of the transimpedance amplifier in the first mode
is lower than minimum input power in the second mode.
Therefore, same as the previous embodiment, the meth-
od for testing an optical fiber provided by this embodiment
may also effectively enlarge a detection range of a test
signal.

[0045] It should be understood that in the methods for
testing an optical fiber according to the above two em-
bodiments, a preset working mode of the transimped-
ance amplifier is the first mode, that is, the transimped-
ance amplifier firstly works in the first mode, and is
switched over to the second mode for work when a swing
of a test voltage signal output by the transimpedance
amplifier in the first mode is less than a preset value; and
in other replaceable embodiments, the preset working
mode of the transimpedance amplifier may also be the
second mode, that s, the transimpedance amplifier firstly
works in the second mode, and needs to be switched
over to the first mode for work because receiver satura-
tion is caused to the transimpedance amplifier due to
relatively high input power when a swing of a test voltage
signal output by the transimpedance amplifier in the sec-
ond mode is greater than the preset value.

[0046] Through the foregoing description of the em-
bodiments, it is clear to persons skilled in the art that the
present invention may be implemented by software plus
necessary universal hardware, and definitely may also
be implemented by hardware, but in many cases, the
software implementation is preferred. Based on such an
understanding, the technical solutions of the present in-
vention essentially, or the part contributing to the prior
art may be implemented in the form of a software product.
The computer software product is stored in a readable
storage medium, for example, a floppy disk, hard disk,
or optical disk of the computer, and includes several in-
structions for instructing a computer device (which may
be a personal computer, a server, or a network device)
to perform the methods described in the embodiments
of the present invention.

[0047] The foregoing descriptions are merely specific
embodiments of the present invention, but are not intend-
ed to limit the protection scope of the present invention.
Any variation or replacement readily figured out by per-
sons skilled in the art within the technical scope disclosed
in the present invention shall fall within the protection
scope of the present invention. Therefore, the protection
scope of the present invention shall be subject to the
protection scope of the claims.
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Claims

1.

A method for testing an optical fiber, comprising:

receiving a test optical signal from an optical fib-
er network, and converting the test optical signal
into a test current signal;

receiving, by a transimpedance amplifier, the
test current signal by using a first working mode
and outputting a first test voltage signal;
acquiring a swing of the first test voltage signal,
and determining whether the swing of the first
test voltage signal meets a preset condition; and
receiving, by the transimpedance amplifier, the
test current signal by using a second working
mode and outputting a second test voltage sig-
nal when the swing of the first test voltage signal
meets the preset condition, wherein an upper
limitand alower limitof areceiverdynamicrange
when the transimpedance amplifier works in the
firstworking mode are different from those when
the transimpedance amplifier works in the sec-
ond working mode.

The method for testing an optical fiber according to
claim 1, wherein the first working mode is a high 1dB
compression point working mode, the second work-
ing mode is a high sensitivity working mode, and the
preset condition is that the swing of the first test volt-
age signal is less than a preset value.

The method for testing an optical fiber according to
claim 2, wherein the transimpedance amplifier has
first 1dB compression point input power and a first
receiver sensitivity in the first working mode, and has
second 1dB compression point input power and a
second receiver sensitivity in the second working
mode; and the second 1dB compression point input
power is lower than the first 1dB compression point
input power, and the second receiver sensitivity is
higher than the first receiver sensitivity.

The method for testing an optical fiber according to
claim 1, wherein the first working mode is a high sen-
sitivity working mode, the second working mode is
a high 1dB compression point working mode, and
the preset condition is that the swing of the first test
voltage signal is greater than a preset value.

The method for testing an optical fiber according to
claim 1, wherein

the transimpedance amplifier has first 1dB compres-
sion point input power and a first receiver sensitivity
in the first working mode, and has second 1dB com-
pression point input power and a second receiver
sensitivity in the second working mode; and the sec-
ond 1dB compression point input power is higher
than the first 1dB compression point input power,
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and the second receiver sensitivity is lower than the
first receiver sensitivity.

The method for testing an optical fiber according to
claim 1,

after the outputting a second test voltage signal, fur-
ther comprising:

performing fault analysis on the optical fiber net-
work according to the first test voltage signal and
the second test voltage signal.

The method for testing an optical fiber according to
claim 1, further comprising:

performing fault analysis on the optical fiber net-
work according to the first test voltage signal
when the swing of the first test voltage signal
does not meet the preset condition.

An apparatus for testing an optical fiber, comprising:

an optical detector, configured to receive a test
optical signal from an optical fiber network, and
convert the test optical signal into a test current
signal; and

a transimpedance amplifier, connected to the
optical detector and configured to receive the
test current signal by using a first working mode
and convert the test current signal into afirst test
voltage signal, and receive the test current sig-
nal by using a second working mode and convert
the test current signal into a second test voltage
signalwhen a swing of the first test voltage signal
meets a preset condition, wherein when working
in the firstworking mode and the second working
mode, the transimpedance amplifier respective-
ly has a first receiver dynamic range and a sec-
ond receiver dynamic range, and an upper limit
and a lower limit of the first receiver dynamic
range are different from those of the second re-
ceiver dynamic range.

9. The apparatus for testing an optical fiber according

to claim 8, further comprising:

a test controller, configured to acquire the swing
of the first test voltage signal, and provide a
mode selection signal to the transimpedance
amplifier to control the transimpedance amplifier
to switch overto the second working mode when
determining thatthe swing of the first test voltage
signal meets the preset condition.

10. The apparatus for testing an optical fiber according

to claim 9, wherein the first working mode is a high
1dB compression point working mode, the second
working mode is a high sensitivity working mode,
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1.

12.

13.

14.

and the preset condition is that the swing of the first
test voltage signal is less than a preset value.

The method for testing an optical fiber according to
claim 10, wherein the transimpedance amplifier has
first 1dB compression point input power and a first
receiver sensitivity in the first working mode, and has
second 1dB compression point input power and a
second receiver sensitivity in the second working
mode; and the second 1dB compression point input
power is lower than the first 1dB compression point
input power, and the second receiver sensitivity is
higher than the first receiver sensitivity.

The apparatus for testing an optical fiber according
to claim 9, wherein the first working mode is a high
sensitivity working mode, the second working mode
is a high 1dB compression point working mode, and
the preset condition is that the swing of the first test
voltage signal is greater than a preset value.

The method for testing an optical fiber according to
claim 12, wherein the transimpedance amplifier has
first 1dB compression point input power and a first
receiver sensitivity in the first working mode, and has
second 1dB compression point input power and a
second receiver sensitivity in the second working
mode; and the second 1dB compression point input
power is higher than the first 1dB compression point
input power, and the second receiver sensitivity is
lower than the first receiver sensitivity.

A passive optical network system, comprising: an
optical line terminal and multiple optical network
units, wherein the optical line terminal is connected
to the multiple optical network units in point-to-
multipoint mode through an optical distribution net-
work, the optical line terminal comprises an optical
transceiver module, and the optical transceiver mod-
ule comprises the apparatus for testing an optical
fiber according to any one of claims 8 to 13.
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Receive a test optical signal returned from a fiber network, and
converting the test optical signal into a test current signal
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A transimpedance amplifier receives, in a first mode, the test
current signal and outputs a first test voltage signal, and in the
first mode, the transimpedance amplifier has a first 1dB
compression point and a first receiver sensitivity
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Acquire a swing of the first test voltage signal

If the swing of the first test voltage signal is less than a preset
value, the transimpedance amplifier is switched over to a
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